Abstract: A field experiment was conducted during kharif (rainy season) 2008 and 2009 at research farm of the Punjab Agricultural University, Ludhiana, to study the effect of four/three sowing dates
INTRODUCTION
Pigeonpea [Cajanus cajan (L.) Millsp.] is well adapted to arid and semi-arid climates of the tropical and subtropical regions of the world (Rao et al. 2003) . Pigeonpea is a leguminous crop that has been cultivated for human consumption and many other uses in many parts of the world. During 2012-13, in India, it was cultivated on an area of 3.69 million hectares with a production of 2.75 million tonnes and productivity of 753 kg ha -1 (INDIASTAT, 2014) . It contains high level of proteins and important amino acids such a methionine, lysine and tryptophan. Sowing time, a nonmonetary input, has considerable influence on growth and yield of pigeonpea crop (Wilson et al. 2012 , Egbe et al. 2013 . Sowing at the optimum time gives higher yields due to suitable weather conditions that prevail at all the growth stages. Early sown crop may accumulate excessive dry matter resulting in reduced pod development, while late sown crop may have less biomass accumulation and consequently reduced yields. Delayed sowings beyond the optimum period result in low grain yields of pigeonpea (Kumar et al. 2008) . In addition, genotypes may vary in productivity , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.ansfoundation.org 2006, Egbe and Vange 2008 , Bhavi et al. 2013 , Umesh et al. 2013 ) and the yield potential of the genotypes can be fully exploited by providing appropriate microclimate temperature at different growth and development phases. Earlier, the recommended time of sowing of pigeonpea in Punjab state was the first fortnight of June. However, with the changing climate, the optimum time of sowing may vary. Furthermore, when the crop is sown during first fortnight of June, many times the maturity of the crop is delayed (Ram et al. 2011) , causing delayed harvesting of pigeonpea and consequently delayed sowing of succeeding wheat crop and ultimately low productivity (Tomar et al. 2014) . Moreover, long duration genotypes produce higher yield than early maturing genotypes, but they take more time to mature which may delay the sowing of succeeding crop. Performance of new genotypes under different sowing time needs to be tested. Keeping these factors in mind, the present experiment was conducted to study the effect of sowing time on the symbiotic parameters, thermal requirement, growth, yield and economics of pigeonpea genotypes under Punjab conditions. Tb, base temperature of 10.0 o C Heliothermal units (HTU), the product of GDD and corresponding actual sunshine hours for that day, were computed on daily basis as follows: HTU = GDD × Actual sunshine hours Photothermal units (PTU), the product of GDD and corresponding day length for that day, were computed on daily basis as follows: PTU = GDD × Day length where day length refers to maximum possible sunshine hours. Heat use efficiency (HUE) = Grain yield (kgha -1 ) / Accumulated GDD (heat units) ( o C day) Growing degree days, heliothermal units and photothermal units were accumulated from the date of sowing to 50% flowering and maturity to give accumulated indices. Heat use efficiency was calculated after harvesting of the crop. Five plants plot -1 were randomly selected for counting nodules and nodule weight. These plants were uprooted 45 days after sowing (DAS). After counting, the nodules were dried in an oven at 60 °C. Data on plant height, branches plant -1 and pods plant -1 were recorded at harvest from randomly selected five plants from each plot. Biological yield and grain yield were recorded on per plot basis and then converted into kg ha -1 .
MATERIALS AND METHODS

Grainspod
-1 were recorded from 20 pods. The data on 100-grain weight were recorded after taking 100 randomly selected grains. Harvest index was calculated by dividing grain yield by biological yield and multiplied by 100. Gross returns, net returns as well as benefit:cost (B:C) ratio were also estimated using prevailing prices of input and output. Data were subjected to analysis of variance (ANOVA) in a split-plot design as per the standard procedure. (Table 2) . Ram et al. (2011) also reported that 15 May sown pigeonpea crop produced significantly higher grain yield than 1 June and 15 June sown crop. The increased grain yield due to early sowing is ascribed to the high leaf area index and its persistence, as well as higher photosynthetically active radiation interception and absorption, leading to higher dry matter accumulation before the attainment of the reproductive stage by the pigeonpea crop (Patel et al. 2000) . Other researchers have also reported sharp decline in the grain yield of pigeonpea with delay in sowing (Kumar et al. 2008 , Ram et al. 2011 . In 2008, with delay in sowing harvest index increased whereas in 2009, 15 June sowing recorded the lowest harvest index, which could be due to variation in rainfall during the two years. Date of sowing × genotype interaction, with respect to grain yield, was found to be nonsignificant. The crop sown on 15 May gave the highest gross returns, net returns and B:C ratio (Table 4) than AL 201 which was, however, statistically at par with AL 1507 and AL 1578. The grains pod -1 and 100-grain weight were not influenced significantly. Genotypes did not differ significantly in biological yield during both the years of study (Table 3) (Table 4) .
Conclusion
The crop sown on 15 May provided the highest grain yield (1609 and 1294 kg ha 
